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The restoring force characteristics of aged exsiting wooden joints should be estimated accurately for seismic evaluation 
and reuse of exsiting traditional wooden buildings. The authors carried out loading tests of column-beam joints in a 
built-up state removed from two demoshing buildings, comparing with the same joints with new memers for the 
restoring force characteristics. Some aged joints showed very poor stiffness and resistance depending on the looseness 
of joints.  These results will contribute accumulation of structural databases of aged wooden joints for the seismic 
evaluation, reuse and conservation of tradidional wooden buildings.  
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ཱྀࡢᵓ㐀ຊᏛⓗ≉ᛶࡢホ౯ࡶ㔜せ࡞ព⩏ࢆࡶࡘࠋ 
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ᮏሗ࿌ࡣࠊ⠏ᚋ 118ᖺ࡜ 60-70ᖺࡢᘓ≀ࡀゎయࡉࢀࡿᶵ఍࡟ࠊ௙ཱྀ᥋ྜ㒊ࢆゎయࡋ࡞࠸࡛ษࡾฟࡋ࡚ᐇ㦂
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࡟ᦙධࡋࠊ㏫㹒Ꮠᆺࡢヨ㦂య࡜ࡋࡓࡶࡢ࡛ࠊ ྂᮦᐇ㦂ࢭࢵࢺ࢔ࢵࣉࢆᅗ 2࡟♧ࡍࠋ 
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㍕Ⲵࡣࠊኚᙧゅ 1/450, 1/300, 1/200, 1/150, 1/100, 1/75, 1/50, 1/30, 1/10 radࡢྛࢫࢸࢵࣉ࡛ṇ㈇஺␒ 3ᅇ⧞㏉
ࡋࠊຍຊ㏿ᗘࡣ 200mm/min ࡜ࡋࡓࠋィ ࡣ࣮ࣟࢻࢭࣝ(SFL-100kNࠊᓥὠ〇సᡤࠊᐜ㔞 100kN)࡟ࡼࡾỈᖹⲴ
㔜ࠊኚ఩ィձ㹼մ(DP-1000Eࠊᮾி ჾ◊✲ᡤࠊᐜ㔞 1000 mmࠊ⢭ᗘ 10×10-6/mm࡜ CDP-50ࠊᮾி ჾ◊✲
ᡤࠊᐜ㔞 50 mmࠊ⢭ᗘ 200×10-6/mm)࡟ࡼࡿᅇ㌿ゅࡢ ᐃࠊኚ఩ィյࠊն(CDP-100ࠊᮾி ჾ◊✲ᡤࠊᐜ㔞
100 mmࠊ⢭ᗘ 100×10-6/mm)ࡣᰕᮦࡢᾋࡁୖࡀࡾ㔞ࡢ ᐃ࡟⏝࠸ࡓࠋᐇ㦂ࡣྡྂᒇ኱Ꮫ኱Ꮫ㝔⏕࿨㎰Ꮫ◊✲
⛉ᮌ㉁ᵓ㐀ᐇ㦂ᐊ࡛⾜ࡗࡓࠋ 

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ᐇ㦂⤖ᯝࢆ᥋ྜ㒊ࡢ᚟ඖຊ≉ᛶࢆ࣮࣓ࣔࣥࢺ(kNm)̿ᅇ㌿ゅ(rad)࡛⾲ࡋࠊ᚟ඖຊ≉ᛶࡢໟ⤡⥺ࢆᅗ 3ࠊ4࡟
♧ࡍࠋṇ㈇࡛኱ࡁࡃ␗࡞ࡿሙྜࡣ(+)(-)࡛♧ࡍࠋ 
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᚟ඖຊ≉ᛶࢆᅗ 5㹼9࡟♧ࡍࠋᅗ࠿ࡽㄞࡳྲྀࢀࡿ᚟ඖຊ≉ᛶࡢഴྥ࡟ࡼࡾ஧ࡘࡢࢱ࢖ࣉ࡟༊ู࡛ࡁࡿࠋ 
㛗࡯ࡒࡢヨ㦂య㸦NU2, 4, FU3, 6㸧ࡣ࣮࣓ࣔࣥࢺ᢬ᢠᛶ⬟ࡀ኱ࡁࡃࠊࡇࢀࡽࡢヨ㦂యࡢ᢬ᢠᛶ⬟ࡣࠊ᪤ 
ࡢ㎸ᰦࡢ࡞࠸᪂ᮦ࡯ࡒ᥋ྜ㒊ࡢᐇ㦂⤖ᯝ 2)࡜ẚ㍑ࡋ࡚ࡶຎࡿࡇ࡜ࡣ࡞࠿ࡗࡓࠋࡇࢀࡽࡢ᥋ྜ㒊ࡣྂᘓ⠏ᨵಟ
ࡢ㝿࡟ࡶࠊ༑ศ࡞⪏ຊせ⣲࡜ࡋ࡚⥅⥆฼⏝࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋࡋ࠿ࡋࠊࡇࢀࡽࡢ᥋ྜ㒊ヨ㦂యࡢ᢬ᢠᛶ⬟
ࡣࠊ෗┿ 5ࡢࡼ࠺࡟࡯ࡒ᰿ඖࡢ᭤ࡆ◚ቯࡲࡓࡣ」ྜ◚ቯ࡟ࡼࡾ᭱኱࣮࣓ࣔࣥࢺࢆ♧ࡋࡓᚋࠊᛴ⃭࡟పୗࡋࡓࠋ
ࡋࡓࡀࡗ࡚ࠊᑍἲ࣭ヲ⣽࡟ࡼࡗ࡚ࡣ኱ࡁ࡞ኚᙧᛶ⬟ࡀᮇᚅ࡛ࡁ࡞࠸ሙྜࡶ࠶ࡿࡇ࡜ࢆ♧ࡋࡓࠋ 
▷࡯ࡒࡢヨ㦂య㸦NU1, 3, FU4, 5, 7, 8, 9㸧ࡣヨ㦂๓࠿ࡽ⠓ྜࡢ⦆ࡉࡀ┠❧ࡗࡓࠋ⠓ྜࡀ⦆࠸ࡇ࡜ࡣࠊຍຊ
๓࡟ᰕᮦ࡟ᡭࢆ᥃ࡅࡓ㝿࡟ᐜ᫆࡟ഴ࠸ࡓࡇ࡜࠿ࡽ᥎ ࡛ࡁࡓࠋ㍕Ⲵ᫬࡟ࡣ᚟ඖຊࡢⓎ⌧ࡲ࡛࡟᫬㛫ࢆせࡋࡓ
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ഛ ⪃      
㛗㔝
	
  140 90 112 112 88 29 130 ▷࡯ࡒ࣭࡯ࡒ✺ฟ
	  140 190 120 120 100 30 200 㛗࡯ࡒ࣭࡯ࡒ✺ฟ
	  140 170 112 112 88 29 45 ▷࡯ࡒ
	  140 190 120 120 100 45 200 㛗࡯ࡒ࣭࣍ࢰ✺ฟ
⚟ᒣ
	  150 200 120 120 70 30 215 㛗࡯ࡒ࣭࣍ࢰ✺ฟ ྂᮦᱱࣄࣀ࢟
	  150 200 105 105 70 30 76 ▷࡯ࡒ
	  150 203 110 110 72 30 75 ▷࡯ࡒ
	  150 200 120 120 70 30 215 㛗࡯ࡒ࣭࣍ࢰ✺ฟ ྂᮦᱱࣄࣀ࢟
	  150 200 105 105 70 30 68 ▷࡯ࡒ
	  232 228 110 110 72 29 70 ▷࡯ࡒ
	  198 203 113 104 71 30 78 ▷࡯ࡒ
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ᅗ 5 NU1ࠊNU3ࡢ᚟ඖຊ≉ᛶ          ᅗ 6 NU2ࠊNU4ࡢ᚟ඖຊ≉ᛶ 
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ᅗ 7 FU3ࠊFU6ࡢ᚟ඖຊ≉ᛶ                ᅗ 8 FU4ࠊFU5ࡢ᚟ඖຊ≉ᛶ 
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ᅗ 9 FU7ࠊFU8ࠊFU9ࡢ᚟ඖຊ≉ᛶ     
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᪂ᮦ௙ཱྀ᥋ྜ㒊ᐇ㦂ࡢᴫせ
11ヨ㦂యࡢ࠺ࡕ㛗㔝 2యࠊ⚟ᒣ 4యྜィ 6య࡟ᑐᛂࡍࡿヨ㦂యࢆ᪂ᮦ࡛ຍᕤ࣭⤌❧࡚㍕Ⲵᐇ㦂ࢆ⾜ࡗࡓࠋ
ヨ㦂యࡣྂᮦ௙ཱྀࡢ࡯ࡒ࡞࡝ࡢᑍἲࢆ☜ㄆࡢୖࠊྠࡌᶞ✀ࡢ᪂ᮦ࡛ᴟຊྠࡌᑍἲࡢ௙ཱྀࢆ෌⌧ࡍࡿࡼ࠺ຍᕤ
ࡋ⤌❧࡚ࡓࡀࠊ຺ྜᗘ࡟ࡘ࠸࡚≉ู࡞⪃៖ࡣࡏࡎࠊ୍⯡ⓗ࡞⢭ᗘ࡛ຍᕤ࣭⤌❧࡚ࡓࠋᅗ 10 ࡟ヨ㦂యࡢヲ⣽
ࢆ♧ࡍࠋ࡯ࡒᑍἲࡣᑐᛂࡍࡿྂᮦࡢᐇ ್ࢆ୸ࡵࡓᩘ್࡜࡞ࡗ࡚࠸ࡿࠋ⚟ᒣࡢᱱ㸦᱆㸧ࡣࠊ୸ኴ࡛ᰕࡢྲྀࡾ
ࡘࡁ㠃ࡢࡳᖹ㠃࡟ຍᕤࡋࡓࡶࡢ࡛ࠊ௙ཱྀ㒊ࡢᱱࡢ㧗ࡉࢆྠࡌ࡜ࡍࡿࡇ࡜࡛᪂ᮦ࡛ࡣ▴ᙧ᩿㠃ᮦ࡛௦⏝ࡋࡓࠋ 
ᅗ 11 ࡟ T Ꮠᆺࢆ㏫࡟ࡋࡓ᪂ᮦᐇ㦂ࢭࢵࢺ࢔ࢵࣉࢆ♧ࡍࠋ࢔ࢡࢳ࢚࣮ࣗࢱ(㟁ືᘧ AE-80,THK ࢖ࣥࢸࢵࢡ
㻙㻡
㻙㻠
㻙㻟
㻙㻞
㻙㻝
㻜
㻝
㻞
㻟
㻠
㻡
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻺㼁㻞 㻺㼁㻠
㻙㻟
㻙㻞
㻙㻝
㻜
㻝
㻞
㻟
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻲㼁㻟 㻲㼁㻢
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻲㼁㻠 㻲㼁㻡
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻙㻞㻚㻜㻜㻱㻙㻜㻝 㻙㻝㻚㻡㻜㻱㻙㻜㻝 㻙㻝㻚㻜㻜㻱㻙㻜㻝 㻙㻡㻚㻜㻜㻱㻙㻜㻞 㻜㻚㻜㻜㻱㻗㻜㻜 㻡㻚㻜㻜㻱㻙㻜㻞 㻝㻚㻜㻜㻱㻙㻜㻝 㻝㻚㻡㻜㻱㻙㻜㻝 㻞㻚㻜㻜㻱㻙㻜㻝
㼗㻺㼙
㼞㼍㼐
㻲㼁㻣 㻲㼁㻤 㻲㼁㻥
෗┿ 5 ࡯ࡒ᰿ඖ࡛ࡢᢡᦆ 
≧ἣ㸦FU3㸧
෗┿ 6 ▷࡯ࡒࡢኚᙧ
≧ែ㸦FU5㸧 
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻺㼁㻝 㻺㼁㻟
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5 
ࢫ♫ࠊᐜ㔞 800 ੈ)࡛ኚ఩ไᚚࡋࠊ࣮ࣟࢻࢭࣝ(TCLM-20kNBࠊᮾி ჾ◊✲ᡤࠊᐜ㔞 20kN)࡛ㄞࡳྲྀࡗࡓࠋ
ኚ఩ィࡣ࣡࢖ࣖ-ᘧኚ఩ィ DP-1000E㸦ᮾி ჾ◊✲ᡤࠊᐜ㔞 1000 mm)࡜᥋ゐᆺኚ఩ィ CDP-50M㸦ᮾி ჾ
◊✲ᡤࠊᐜ㔞 50 mm)࡟ࡼࡿࠋ㍕Ⲵࡣ 1/240,1/120,1/60,1/30,1/20,1/15,1/10,1/5 ࡢ 8 ẁ㝵࡛ྛࢫࢸࢵࣉ࡛ṇ㈇஺
␒ 3ᅇ⧞㏉ࡋ࡜ࡋࠊ㍕Ⲵ㏿ᗘࡣ 30mm/min ࠿ࡽ㡰ḟ 90mm/minࡲ࡛ኚ໬ࡉࡏࡓࠋᐇ㦂ࡣ❧࿨㤋኱Ꮫࡧࢃࡇ࣭
ࡃࡉࡘ࢟ࣕࣥࣃࢫࠊࢭࣝᐇ㦂ᐊ࡛ᐇ᪋ࡋࡓࠋᐇ㦂ᐊࡸタഛࡀ␗࡞ࡿࡓࡵ࡟ࠊྂᮦࡢሙྜ࡜ヨ㦂せ㡿ࡣከᑡ␗
࡞ࡿࠋ 









        ᅗ 10 ᪂ᮦ௙ཱྀ᥋ྜ㒊ヨ㦂యヲ⣽(༢఩ੈ)                                   ᅗ 11 ᪂ᮦᐇ㦂ࢭࢵࢺ࢔ࢵࣉ 
           
ྂᮦ࣭᪂ᮦᐇ㦂⤖ᯝࡢẚ㍑࡜⪃ᐹ
ᐇ㦂⤖ᯝࡢ᚟ඖຊ≉ᛶࢆྂᮦ࣭᪂ᮦࡢᑐᛂࡍࡿヨ㦂యࡈ࡜࡟㔜ࡡ࡚♧ࡋࠊẚ㍑ศᯒࢆ⾜࠺ࠋ᪂ᮦࡢ㍕Ⲵᚋ
ࡢ࡯ࡒࡢኚᙧ≧ἣࢆ෗┿ 7࡟♧ࡍࠋ
࡞࠾ࠊ௙ཱྀࡢࡵࡾ㎸ࡳࡢᇶᮏⓗ࡞ᮦᩱ≉ᛶ࡜ࡋ࡚ࠊᰕᮦ࠿ࡽ᥇ྲྀࡋ࡚⾜ࡗࡓᅽ⦰ヨ㦂ࡢᶓᅽ⦰ࣖࣥࢢಀᩘ
࡜㝆అᛂຊᗘࠊ⦪ᅽ⦰ࣖࣥࢢ⋡ಀᩘࠊᐦᗘࡢྂᮦ࣭᪂ᮦࡢẚࢆᅗ 12 ࡟♧ࡋࠊẚ㍑ศᯒࡢཧ⪃࡟ࡍࡿࠋ
FU3/FN3ࠊFU6/FN6 ࡢẚ⋡ࡀ≉࡟኱ࡁ࠸ࡢࡣࠊࢫࢠ࡜᝿ᐃࡋ࡚࠸ࡓྂᮦࡢᶞ✀ࡀゎయࡋࡓ࡜ࡇࢁࣄࣀ࢟࡜ุ
᫂ࡋࡓࡓࡵ࡛࠶ࡿࠋ










෗┿  ᪂ᮦࡢ㍕Ⲵᚋࡢኚᙧ≧ἣ
   ᅗ 12 ୺࡞ᮦᩱᐃᩘࡢྂᮦࡢ᪂ᮦ࡟ᑐࡍࡿẚ⋡
 
D 11㸸18㸦ᅗ 㸧
ᙎᛶ๛ᛶࡣ࡯ࡰྠࡌ࡛࠶ࡿࡀࠊNN2ࡀ 0.04rad࠿ࡽࡵࡾ
㎸ࡳࡢ㝆అࡀጞࡲࡿࡲࡓࡣᦶ᧿ࡀษࢀ࡚๛ᛶࡀపୗࡍࡿ
ࡢ࡟ᑐࡋࠊNU2 ࡛ࡣ 0.045rad ௜㏆࠿ࡽ๛ᛶపୗࡀጞࡲࡿ
ࡀࠊࡑࡢపୗࡢ⛬ᗘࡣᑠࡉࡃࠊṇ㍕Ⲵ࡛ 0.15radࠊ㈇㍕Ⲵ
࡛ࡣ 0.1rad ࡟⮳ࡗ࡚⪏ຊࡀ⃭ῶࡍࡿࠋ㝆అࡢጞࡲࡾࡢᕪ
␗ࡣ NU2ࡢ㝆అᛂຊᗘࡀ NN2ࡢࡑࢀࡼࡾ 2๭࡯࡝㧗࠸ࡇ
࡜࡜ᑐᛂࡍࡿࠋ 
NU2 ࡢᶓᅽ⦰ࣖࣥࢢಀᩘࡣ NN2 ࡢࡑࢀࡼࡾ 2.2 ಸ࡜኱
ࡁࡃࠊᒁ㒊ⓗ࡞ࡤࡽࡘࡁ࡟ࡼࡿࡶࡢ࠿୙࡛᫂ࡣ࠶ࡿࡀࠊ
ᰕ䝇䜼
ᱱ䜰䜹䝬䝒
1000 
400400
100
100
50
1150
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻞㻚㻡
㻟
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻺㻺㻞 㻺㼁㻞
ᅗ 13 NN2ࠊNU2ࡢ᚟ඖຊẚ㍑  








	 
	
 	 
	
 	 	
ྂᮦ᪂ᮦẚ⋡
ᶓᅽ⦰䝲䞁䜾ಀᩘ 㝆అᛂຊᗘ
⦪ᅽ⦰䝲䞁䜾ಀᩘ ᐦᗘ
䜰䜽䝏䝳䜶䞊䝍
ᰕ
ᱱ
400400
௙ཱྀኚ఩ィ䠀䠎
1000
䝇䜼ᰕ
ᱱ䜰䜹䝬䝒
䝽䜲䝲-ኚ఩ィ 䠀䠍
150
䝻䞊䝗䝉䝹TCLM-20kNB 䠀䠌
௙ཱྀኚ఩ィ䠀䠏
ᨭⅬኚ఩ィ䠀䠐
ᨭⅬኚ఩ィ䠀䠒
ᨭⅬኚ఩ィ䠀䠑
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ࡑࢀࡀࡑࡢࡲࡲᙎᛶ๛ᛶ࡟ᕪ␗࡜࡞ࡗ࡚⾲ࢀ࡚࠸ࡿ࡜ࡣ
⪃࠼ࡽࢀ࡞࠸ࠋNU2 ࡢ㝆అᚋࡢ๛ᛶࡢపୗࡀᑡ࡞࠸ཎᅉ
ࡣ୙࡛᫂࠶ࡿࡀࠊ௚ࡢྂᮦヨ㦂యࡢഴྥࢆྵࡵ࡚⪃࠼ࡿ
࡜ࠊྂᮦࡢ㝆అᚋࡢ๛ᛶࡣᒁᡤⓗ࡟ࡤࡽࡘࡃഴྥࡀ࠶ࡿ
ࡼ࠺࡛࠶ࡿࠋ
඲య࡟㈇᪉ྥ㍕Ⲵ࡛ࡣึᮇࡢࡍ࡭ࡾࢆ㝖࠸࡚ NN2 ࡜
NU2ࡣẚ㍑ⓗࡼࡃ࠶ࡗ࡚࠸ࡿ
E 1118㸦ᅗ 㸧
NN4 ࡢᙎᛶ๛ᛶࡣ኱ࡁ࠸ࡀࡇࢀࡣ௙ཱྀ⤌❧᫬࡟ᡴࡕ㎸
ࡳࡀ◳࠿ࡗࡓࡇ࡜࡜࠿ࡽ ᔐྜᗘࡀ㧗࠿ࡗࡓࡇ࡜ࡀ࠶ࡆࡽ
ࢀࡿࠋNN2 ࡢ᚟ඖຊ≉ᛶ࡜ഴྥࡀࡼࡃఝ࡚࠾ࡾࠊNN4 ࡶ
0.04rad ࠿ࡽ㝆అࡋጞࡵ๛ᛶࡀపୗࡋࠊ0.07rad ࡛࡯ࡒࡀ◚
ቯࡋࡓࡢ࡟ᑐࡋࠊNU4 ࡣ㈇᪉ྥ㍕Ⲵ࡛ 0.1 rad ࡛᭱኱
Mmax=4.2kNm ࡜࡞ࡿࡀࠊṇ᪉ྥ㍕Ⲵ࡛ࡣ 2.3kNm ࡟࡜࡝
ࡲࡾࠊ᪂ᮦ࡜ྠ⛬ᗘ࡜࡞ࡾࠊ0.07rad࡛⪏ຊࢆ႙ኻࡍࡿࠋ 
NU4ࡢᶓᅽ⦰ࣖࣥࢢಀᩘࡣ NN4ࡢࡑࢀࡼࡾ 2.6ಸ࡜኱
ࡁࡃࠊ≉ᛶ್ࡶ㈇㍕Ⲵ࡛ࡣᕪࡀ኱ࡁ࠸ࡀࠊṇ㍕Ⲵ࡛ࡣᴫ
ࡡྂᮦ࡜᪂ᮦࡢᕪࡣᑠࡉ࠸ࠋྂᮦ࡛ࡣ㍕Ⲵ᪉ྥ࡛ࡤࡽࡘ
ࡃഴྥࡣ NN4:NU4࡜ඹ㏻ࡋ࡚࠸ࡿࠋ
F )1)8㸦ᅗ 㸧
FU3 ࡛ึᮇࡢࡍ࡭ࡾࡀⱝᖸࡳࡽࢀࡿࡀࠊᙎᛶ๛ᛶࡣ
FN3ࡼࡾ኱ࡁ࠸ࡀࠊFN3ࡀ 0.03rad࠿ࡽ㝆అࡋጞࡵࡿࡲࡓ
ࡣᦶ᧿ࡀษࢀ࡚๛ᛶࡀపୗࡋࠊṇ㍕Ⲵ࡛ 0.12radࠊ㈇㍕Ⲵ
࡛ 0.05rad࡛࡯ࡒࡀ◚ቯࡋࡓࡢ࡟ᑐࡋࠊFU3ࡣṇ㍕Ⲵ 0.05 
rad࡛㝆అࡋࠊ0.08rad࡛⪏ຊࡀ⃭ῶࠊ㈇㍕Ⲵ࡛ࡣ㝆అࡍࡿ
ࡇ࡜࡞ࡃ 0.04rad࡛⃭ῶࡍࡿࠋFU3ࡢᶞ✀ࡣᙜึ᝿ᐃࡋࡓ
ࢫࢠ࡛ࡣ࡞ࡃࣄࣀ࢟࡜ุ᫂ࡋࠊᶓᅽ⦰ࣖࣥࢢಀᩘࡣࢫࢠ
FN3ࡢࡑࢀࡼࡾ 1.8ಸ࡜኱ࡁࡃࠊࡑࡢᕪࡀ᚟ඖຊ࡟⾲ࢀ࡚
࠸ࡿ࡜ࡶゎ㔘࡛ࡁࡿࠋ㛗࡯ࡒ࡛ኚᙧ⬟ຊࡣ඲య࡟ᑠࡉ࠸
ࡇ࡜ࡀࢃ࠿ࡿࠋྂᮦࡣ㍕Ⲵ᪉ྥ࡛᭱኱Ⲵ㔜ࡢᕪ␗ࡀ኱ࡁ
࠸ࡀࠊᒁᡤⓗ࡟ᮦᩱᙉᗘࡀࡤࡽࡘࡃࡇ࡜࡟ࡼࡿ࡜᥎ᐹࡉ
ࢀࡿࠋ
G )1)8㸦ᅗ 㸧
FN4 ࡢᶓᅽ⦰ࣖࣥࢢಀᩘࡣ FU4 ࡢࡑࢀ࡜ᴫࡡྠ➼࡛࠶
ࡿࡀࠊFU4 ࡣࡀࡓࡘࡁ࠿ຎ໬ࡢࡓࡵࠊึᮇ๛ᛶࡀᑠࡉࡃࠊ
0.1rad࠿ࡽ࠿ࡳྜ࠸ࡀᙉࡲࡾࠊࡑࡢ๛ᛶࡣ FN4ࡼࡾ࠿࡞
ࡾᑠࡉ࠸ࠋFN4 ࡀ 0.035rad ࠿ࡽᦶ᧿ࡀษࢀ࡚ࢠࢨࢠࢨࡋ
ࡓࢢࣛࣇ࡜࡞ࡾࠊኚᙧࡣᣢ⥆ࡍࡿࠋ▷࡯ࡒ࡜ࡋ࡚ࠊ⪏ຊ
ࡣᑠࡉ࠸ࡀኚᙧ⬟ຊࡣ኱ࡁ࠸ࠋ 
 FN4ࠊFU4ࡣᮦᩱ≉ᛶࡢᕪ␗ࡣᑡ࡞ࡃࠊᴫࡡྠ➼ࡢᮦᩱ
࡜ぢࡽࢀࡿࡢ࡛ྂᮦࡢ᢬ᢠࡀᑠࡉ࠸ࡢࡣᔐྜᗘࡀ⦆࠸ࡓ
ࡵ࡜ࡳࡽࢀࡿࠋ
H )1)8㸦ᅗ 㸧
FU6 ࡣࡣࡀࡓࡘࡁ࠿ຎ໬ࡢࡓࡵࠊึᮇ๛ᛶࡀᑠࡉ࠸ࡀࠊ
0.05rad ࠿ࡽᔐྜᗘࡀᙉࡲࡾࠊࡑࡢ๛ᛶࡣ FN6 ࡜ࡼࡃఝ࡚
࠾ࡾࠊFN6 ࡀ 0.035rad ࠿ࡽ◚ቯࡀ㉳ࡁ࡚⪏ຊࡀῶᑡࡋࡓ
ࡢ࡟ᑐࡋࠊFU6ࡣ 0.08radࡲ࡛ቑ኱ࡋࡓᚋࠊ◚ቯࡋࡓࠋ 
FU6ࡣࣄࣀ࡛࢟ࠊᶓᅽ⦰ࣖࣥࢢಀᩘࡣ FN6ࡼࡾ 1.7ಸ࡜
㻙㻡
㻙㻠
㻙㻟
㻙㻞
㻙㻝
㻜
㻝
㻞
㻟
㻠
㻡
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻺㻺㻠 㻺㼁㻠
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻞㻚㻡
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻲㻺㻟 㻲㼁㻟
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻲㻺㻢 㻲㼁㻢
㻙㻝
㻙㻜㻚㻤
㻙㻜㻚㻢
㻙㻜㻚㻠
㻙㻜㻚㻞
㻜
㻜㻚㻞
㻜㻚㻠
㻜㻚㻢
㻜㻚㻤
㻝
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻲㻺㻠 㻲㼁㻠
ᅗ 14 NN4ࠊNU4ࡢ᚟ඖຊ≉ᛶẚ㍑
ᅗ 15 FN3ࠊFU3ࡢ᚟ඖຊ≉ᛶẚ㍑  
ᅗ 16  FN4ࠊFU4ࡢ᚟ඖຊ≉ᛶẚ㍑
ᅗ 17 FN6ࠊFU6ࡢ᚟ඖຊ≉ᛶẚ㍑
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኱ࡁࡃࠊࡑࡢᕪࡀ᚟ඖຊ࡟⾲ࢀ࡚࠸ࡿ࡜ࡶゎ㔘࡛ࡁࡿࠋ
FU6ࡢ㝆అᛂຊᗘࡣࣄࣀ࡛࢟࠶ࡿ࡜ࡋ࡚ࡶ FN6࡜ẚ࡭␗
ᖖ࡟኱ࡁࡃࠊࡑࡢཎᅉࡣ୙࡛᫂࠶ࡿࡀࠊ᚟ඖຊ≉ᛶࡢ㝆
అⅬ࡟ࡣ⌧ࢀࡿ࡟ࡣ⮳ࡗ࡚࠸࡞࠸ࠋ
I )1)8㸦ᅗ 㸧
FU7 ࡣࡀࡓࡘࡁ࠿ຎ໬ࡢࡓࡵࠊึᮇ๛ᛶࡀᑠࡉࡃࠊ
0.05rad⛬ᗘ࠿ࡽᔐྜᗘࡀᙉࡲࡾࠊࡑࡢ๛ᛶࡣ FN7࡜ྠ➼
࡛࠶ࡿࡀࠊ0.1rad࡛㝆అࡀ㉳ࡇࡾࠊኚᙧࡣ 0.18radࡲ࡛⥔
ᣢࡉࢀࡓࠋ㝆అᚋࡢረᛶ๛ᛶࡣ FN7ࡼࡾ኱ࡁ࠸ࠋࡑࢀ࡟
ᑐࡋ࡚ࠊFN7ࡣ 0.04rad࡛㝆అࡋࠊረᛶ໙㓄ࡣ࡯ࡰỈᖹ࡛
ኚᙧࡣ 0.19radࡲ࡛ቑ኱ࡍࡿࠋ 
FU7 ࡢᶓᅽ⦰ࣖࣥࢢಀᩘࡣ FN7 ࡢࡑࢀࡼࡾ 2.0 ಸࠊ㝆
అᛂຊᗘࡣ 1.4ಸ࡜኱ࡁ࠸ࡀࠊࡑࡢᕪࡀࡑࡢࡲࡲࠊ᚟ඖຊ
࡟⾲ࢀ࡚࠸ࡿ࡜ࡣ㝈ࡽ࡞࠸ࠋ

ྂᮦ࣭᪂ᮦࡢ᚟ඖຊ≉ᛶẚ㍑ࡢࡲ࡜ࡵ
᚟ඖຊ≉ᛶࡢẚ㍑ࡢ඲యࡢࡲ࡜ࡵ࡜ࡋ࡚ࠊ᪂ᮦ࣭ྂᮦ࡟ᣊࢃࡽࡎࠊ▷࡯ࡒࡣ⪏ຊࡣᑠࡉ࠸ࡀࠊኚᙧ⬟ຊࡣ
኱ࡁ࠸ࠋࡑࢀ࡟ᑐࡋ㛗࡯ࡒࡣ⪏ຊࡣ኱ࡁ࠸ࡀࠊ࡯ࡒࡢ◚ቯ࡟ࡼࡾ⪏ຊࡀỴࡲࡾࠊኚᙧ⬟ຊࡣᑠࡉ࠸ࡇ࡜ࡀゝ
࠼ࡿࠋࡇࢀࡽࡣ୺࡟࡯ࡒࡢᙧ≧ᑍἲ࡟ࡼࡿࡶࡢ࡛ࠊ᪂ᮦ࣭ྂᮦ࡛ඹ㏻ࡋࡓഴྥ࡜ゝ࠼ࡿࠋ 
ࡲࡓࠊྂᮦࡀࡀࡓࡘࡁࡲࡓࡣຎ໬࡟ࡼࡾᔐྜᗘࡀపࡃ࡞ࡿࡶࡢࡀᑡ࡞ࡃ࡞࠸ࡀࠊ࠿ࡳྜ࠸ࡀጞࡲࢀࡤ๛ᛶ
ࡣ᪂ᮦࡼࡾ኱ࡁ࠸ഴྥࡀぢࡽࢀࡓࠋࡇࢀࡣᮦᩱࡢᕪ␗࠿ࠊྂᮦࡢ๛ᛶࡀቑ኱ࡋࡓࡓࡵ࠿ࡣ௒ᅇࡢᐇ㦂⤖ᯝ࠿
ࡽࡣุ᫂ࡋ࡞࠸ࠋ඲య࡟ᔐྜᗘࡀ᚟ඖຊ≉ᛶ࡟኱ࡁ࡞ᙳ㡪ࢆ୚࠼ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡾࠊ⌧Ꮡࡍࡿྂᮦࡢ௙
ཱྀ᥋ྜ㒊ࡢホ౯࡟ࡣ㔜せ࡞せ⣲࡜࡞ࡿࠋ࠶ࢃࡏ࡚ࠊྂᮦࡣࡸࡸ◳࠸ࡀ⬤࠸࡜࠸࠺≉ᚩ࡜࡜ࡶ࡟ᒁᡤⓗ࡟ࡤࡽ
ࡘࡁࡀ኱ࡁ࠸ࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ 

㸲ྂᮦ࣭᪂ᮦࡢ᏶඲ᙎረᛶࣔࢹࣝ⨨᥮≉ᛶ್࡟ࡼࡿホ౯
 
᚟ඖຊ≉ᛶࡢ୍⯡ⓗ࡞ホ౯ἲ࡛࠶ࡿ᏶඲ᙎረ
ᛶࣔࢹࣝ≉ᛶ್ࢆồࡵࠊ᪂ᮦ࣭ྂᮦࡢẚ㍑࡜ࡋ
࡚ࠊ᏶඲ᙎረᛶ≉ᛶ್ࡢ୍ぴࢆ⾲ 2 ࡟ࠊࡑࡢ୺
࡞≉ᛶ್࡜ࡋ࡚ࠊ᭱኱⪏ຊࠊ⤊ᒁ⪏ຊࠊ㝆అ⪏
ຊࡢศᕸࢆᅗ 19࡟♧ࡍࠋ 
ྂᮦ௙ཱྀ᥋ྜ㒊ヨ㦂యࡢ࠸ࡃࡘ࠿ࡣࠊ᏶඲ᙎ
ረᛶࣔࢹࣝ࡟࡞ࡌࡲ࡞࠸᚟ඖຊ≉ᛶ࡜࡞ࡗࡓࡓ
ࡵࠊ≉ᛶ್ࡀᚓࡽࢀ࡚࠸࡞࠸ࡶࡢ࡜⪃࠼ࡿࠋࡲ
ࡓྂᮦࡢ௙ཱྀ᥋ྜ㒊ᐇ㦂࡟࠶ࡿࡼ࠺࡟ࠊṇ㈇࡛
⪏ຊ࣭≉ᛶࡀ࠿࡞ࡾ␗࡞ࡿࡶࡢࡣࠊࡇࡇ࡛ṇ㍕
Ⲵ(+)ࠊ㈇㍕Ⲵ㸦㸫㸧ࡶేグࡋ࡚࠸ࡿࠋ 
 
        

㸳㸬ࡲ࡜ࡵ

⠏ᚋ 118ᖺ࡜ 60-70ᖺࡢᘓ≀ࡀゎయࡉࢀࡿᶵ఍࡟ࠊ௙ཱྀ᥋ྜ㒊ࢆゎయࡋ࡞࠸࡛ษࡾฟࡋ࡚ᐇ㦂ᐊ࡟ࡑࡢࡲ
ࡲᣢࡕ㎸ࢇ࡛㏫ TᏐᆺࡢヨ㦂య࡜ࡋ㍕Ⲵᐇ㦂ࢆ⾜ࡗࡓࠋẚ㍑ࡢࡓࡵ࡟ࠊྠࡌ௙ᵝࡢ᪂ᮦ࡛ᵓᡂࡋࡓ௙ཱྀ᥋ྜ
㒊ヨ㦂యࢆ⏝࠸࡚ྠᵝ࡞ᐇ㦂ࢆ⾜࠸ࠊ⪏㟈ᛶ⬟ࡢ୺せ࡞ᣦᶆ࡛࠶ࡿᙉᗘ࣭๛ᛶ࣭ኚᙧᛶ⬟࡞࡝ࡢ᚟ඖຊ≉ᛶ
ࡢẚ㍑᳨ドࢆ⾜ࡗࡓࠋ௒ᅇᐇ᪋࡛ࡁࡓᐇ㦂ࡣ㝈ࡽࢀࡓࢱ࢖ࣉࡢ௙ཱྀ᥋ྜ㒊࡛ᩘ㔞ࡶᑡ࡞࠸ࡀࠊ࡯ࡒ᥋ྜ㒊ࡢ
᚟ඖຊ≉ᛶࡣࠊ࡯ࡒࡢᑍἲ࣭ᙧ≧࡜⠓ྜࡢ⛬ᗘ࡟኱ࡁ࡞ᙳ㡪ࢆཷࡅࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡲࡓࠊ㛗࡯ࡒ࡜▷࡯ 
㻙㻝
㻙㻜㻚㻤
㻙㻜㻚㻢
㻙㻜㻚㻠
㻙㻜㻚㻞
㻜
㻜㻚㻞
㻜㻚㻠
㻜㻚㻢
㻜㻚㻤
㻝
㻙㻜㻚㻞 㻙㻜㻚㻝㻡 㻙㻜㻚㻝 㻙㻜㻚㻜㻡 㻜 㻜㻚㻜㻡 㻜㻚㻝 㻜㻚㻝㻡 㻜㻚㻞
㼗㻺㼙
㼞㼍㼐
㻲㻺㻣 㻲㼁㻣
ᅗ 18  FN7ࠊFU7ࡢ᚟ඖຊ≉ᛶẚ㍑
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻞㻚㻡
㻟㻚㻜
㻟㻚㻡
㻠㻚㻜
㻠㻚㻡
㻡㻚㻜
	 
	
 	 
	
 	 	

᪂ᮦ Mmax ᪂ᮦ Mu ᪂ᮦ My
ྂᮦ Mmax ྂᮦ Mu ྂᮦ My
ᅗ 19 ᏶඲ᙎረᛶࣔࢹࣝ࡟ࡼࡿ୺࡞≉ᛶ್ẚ㍑
－229－
8 
᭱኱⪏ຊ ᭱኱⪏ຊ᫬ኚᙧゅ
㻌㻝㻛㻝㻞㻜
⪏ຊ
㻌㻌㻌㻞㻛㻟
᭱኱⪏ຊ 㝆అ⪏ຊ
㝆అ
ኚᙧゅ ⤊ᒁ⪏ຊ
⤊ᒁ
ኚᙧゅ
ᙎረᛶ
ኚᙧゅ ๛ᛶ ረᛶ⋡
ᵓ㐀≉ᛶ
ಀᩘ
max
(kNm)
䃗
(rad)
 120
(䡇Nm)
2/3max
( kNm)

(kNm)

(rad)

(kNm)

(rad)

(rad)

(kNm/rad)  
NN2 1.45 0.190 0.098 0.97 0.907 0.034 1.19 0.125 0.044 26.7 2.75 0.47
NU2+ 1.60 0.137 0.100 1.07 0.936 0.045 1.37 0.148 0.073 18.7 2.01 0.57
NU2- 1.15 0.097 0.049 0.77 0.650 0.037 1.01 0.110 0.062 16.2 1.77 0.63
NN4 2.87 0.076 0.894 1.91 1.614 0.020 2.59 0.100 0.032 81.5 3.73 0.39
NU4+ 2.34 0.054 0.471 1.56 - - - - - - - -
NU4- 4.31 0.099 0.328 2.88 2.647 0.037 3.83 0.100 0.057 67.7 1.77 0.63
FN3 1.14 0.101 0.160 0.76 0.673 0.027 0.99 0.125 0.040 24.7 3.10 0.44
FU3+ 2.25 0.080 0.109 1.50 1.581 0.048 1.72 0.080 0.056 30.9 1.43 0.73
FU3- 1.36 0.036 0.214 0.91 - - - - - - - -
FN4 0.63 0.196 0.213 0.42 0.418 0.023 0.56 0.125 0.031 18.3 4.05 0.38
FU4 0.33 0.178 0.064 0.22 - - - - - - - -
FN6 1.03 0.039 0.088 0.69 0.664 0.025 0.76 0.100 0.028 26.8 3.54 0.41
FU6+ 1.68 0.082 0.163 1.12 - - - - - - - -
FU6- 1.35 0.062 0.047 0.90 - - - - - - - -
FN7 0.46 0.189 0.018 0.31 0.300 0.043 0.39 0.125 0.055 7.03 2.27 0.53
FU7 0.63 0.180 0.011 0.42 0.438 0.097 0.45 0.185 0.102 4.45 1.82 0.62
⾲ 2 ᏶඲ᙎረᛶࣔࢹࣝ≉ᛶ್ẚ㍑⾲  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ࡒࡢ㐪࠸ࡣࠊࡑࢀࡽࡢ᚟ඖຊ≉ᛶ࡟኱ࡁ࡞㐪࠸ࢆࡶࡓࡽࡋࡓࠋ 
㛗࡯ࡒࢆᣢࡘྂᮦࡢ᥋ྜ㒊ࡣኚᙧᛶ⬟ࡣຎࡿࡀࠊ๛ᛶ࣭ᙉᗘࡣ኱ࡁࡃࠊ᪤ ࡢ㸦᪂ᮦࢆ⏝࠸ࡓ㸧◊✲౛࡜
ẚ㍑ࡋ࡚ࡶ㐯Ⰽࡣ࡞࠿ࡗࡓࠋࡇࡢഴྥࡣ᪂ᮦ࡛ࡶྠࡌ࡛࠶ࡗࡓࠋ୍᪉ࠊ▷࡯ࡒࢆᣢࡘྂᮦヨ㦂యࡢ๛ᛶ࣭ᙉ 
ᗘࡣ᪂ᮦ࡟ẚ࡭࡚ᴟࡵ࡚పࡃ࠿ࡗࡓࠋࡇࢀ࡟ࡘ࠸࡚ࡣ᪋ᕤᙜึࡼࡾ⦆ࡃຍᕤࡋ࡚࠸ࡓࡶࡢ࠿ࠊ⤒ᖺ࣭ຎ໬࡟
ࡼࡿࡶࡢ࠿ࡣุ᩿࡛ࡁ࡞࠿ࡗࡓࡀࠊ௙ཱྀෆ㒊ࡢຎ໬ࡸ⠓ྜࡢ⛬ᗘࡀ᚟ඖຊ≉ᛶ࡟኱ࡁࡃᙳ㡪ࡋࠊྂᮦ௙ཱྀ᥋
ྜ㒊ࡢ⪏ຊࡸ⪏㟈ᛶ⬟ホ౯࡛ࡣຎ໬ࢆྵࡴ⠓ྜᗘࡀ㔜せ࡞ព࿡ࢆᣢࡘࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ⌧Ꮡࡍࡿྂᮦ
ࡢ⪏㟈ᛶ⬟ホ౯ࡸ෌฼⏝࡟㝿ࡋ࡚ࡣࠊࡇࡢࡼ࠺࡞≉ᛶࢆ༑ศ⪃៖ࡍࡿᚲせࡀ࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ 
⌧ẁ㝵࡛ࡣᘓ≀ࡢゎయ๓ࡢ≧ែ࡛࡯ࡒࡢᙧ≧࣭ᑍἲ࡜࡜ࡶ࡟ᔐྜᗘࢆ▱ࡿᡭẁࡣ࡞࠸ࡀࠊᵓ㐀≀ࡢ⪏㟈ᛶ
⬟ホ౯ࡸᨵಟ࣭Ⅼ᳨ࢆᐇ᪋ࡍࡿ࠺࠼࡛ࠊఱࡽ࠿ࡢᡭἲ࡟ࡼࡾࡑࡢࡼ࠺࡞᝟ሗࢆᚓࡿࡇ࡜ࡣ㠀ᖖ࡟㔜せ࡛࠶ࡾࠊ
㠀◚ቯⓗ࡞ㄪᰝᡭἲࡢ㛤Ⓨࡀᮃࡲࢀࡿࠋ 
ᮏሗ࿌ࡢᐇ㦂ࡣ㝈ᐃࡉࢀࡓࡶࡢ࡛࠶ࡿࡀࠊ௒ᚋࡇࡢࡼ࠺࡞ᡂᯝࢆࡉࡽ࡟⵳✚ࡋࠊྂᮦࡢᮦᩱຊᏛⓗ≉ᛶࡸ
ྂᮦࡢ௙ཱྀ᥋ྜ㒊ࡢᵓ㐀ⓗ࡞≉ᛶࡢゎ᫂ࢆ㐍ࡵࡿࡇ࡜ࡣࠊྂᮦࢆ㐺ษ࡟෌ά⏝ࡍࡿ㐨➽ࢆᣅࡃ࡜࡜ࡶ࡟ࠊఏ
⤫ⓗᮌ㐀ᘓ⠏≀ࡢ⪏㟈ᛶ⬟ホ౯࠾ࡼࡧ⪏㟈⿵ᙉࠊࡉࡽ࡟ࡣࡑࢀࡽࡢಖᏑ࣭⥅ᢎ࡟㈨ࡍࡿ࠺࠼࡛㔜せ࡜⪃࠼࡚
࠾ࡾࠊᘬࡁ⥆ࡁ◊✲ࢆ㐍ࡵࡿࠋ 

ㅰ㎡㸸ᮏሗ࿌ࡣᖹᡂ24ᖺᗘᅜ஺┬ࠕఏ⤫ⓗᵓἲࡢタィἲసᡂཬࡧᛶ⬟᳨ドᐇ㦂᳨ࠖウጤဨ఍㸦ጤဨ㛗㸸㕥ᮌ
⚈அ❧࿨㤋኱Ꮫᩍᤵ㸧ࡢྂᮦ࡟㛵ࡍࡿㄪᰝ◊✲ࡢ୍⎔࡜ࡋ࡚⾜ࡗࡓࡶࡢ࡛࠶ࡾࠊࡈ༠ຊ࠸ࡓࡔ࠸ࡓጤဨྛ఩
࡟ㅰពࢆ⾲ࡋࡲࡍࠋ

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